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Process Flow Diagram for Formulation/Fill/Finish 
Formulation I: rhEndostatin/SOS 



Thaw Bulk 



1.1 



Prepare PBS + 0.4 mM SOS buffer 



1.2 



Diafflter (7x) to exchange to PBS + 0.4 mM SOS buffer 



1.3 



Add 3.6 mM SOS to dialfiltered bulk 



1.4 



Ultrafilter to 130 mg/mL 



i 



1.5 



Sterile Filter 



i 



1.6 



Fill into 3 cc vials at 1 mL per vial 



i 



1.7 



Lyophilize 



1.8 



Stopper and crimp seal 



1.9 



Note: The lyophilized product will be reconstituted with commerciaQy 
available bottled Water For Injection (WFI) 



Figure 1 
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Process Flow Diagram for Formulation/F ill/Finish 
Formulation II: rhEndostatin/Zinc Chloride 
Two Vial System 



Via! 1 - Lyophilized rhEndostatin 



Thaw Bulk 



2.1 



Prepare 2/5 PBS + 0.01% Tween buffer 



2.2 



Diafilter (7x) to exchange to 2/5 PBS + 0,01% Tween buffer 



i 



2.3 



Ultrafilter to 40 mg/mL 



2.4 



Sterile Filter 



2.5 



Fill into 3cc vials at 2.5 mL per vial 



2.7 



i 



2.6 



Lyophilize 



Stopper and crimp seal vials 



2.8 



Vial 2 - Zinc Chloride Solution for Reconstitution 



Prepare 20 mM Zinc Chloride solution 



3.1 





Sterile Filter 


3.2 






r 




Fill into 3 cc vials at 1.5 mL per vial 



i 



3.3 



Stopper and crimp seal 



3.4 



Figure 2 
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ADDITIONS 



PROCESS BLOCK FLOW DIAGRAM 
for Centrifuge Process 

PRODUCT FLOW WASTE STREAMS DURATION 



: ml Frozen Seed Stock 



1 .6 L BMGY MedU (Biotin 0.4 mg/U Glycerol 10 g/1 
Yeast Extnct 10 g/UYNB 13.4 g/L. Peptone 20 g/L 
infli MK2P04hufrcrnHfi,m . 



INOCULUM I 
SEEDFLASIC 
2.8LBafned 

30*CpH 5.0 
OD600>30. 250 Tpm 
Time based 

T5T 



32 L BMG Media (Biotin 0.4 mg/L, 
Glycerol 10 g/L, YNB 13.4 g/L 
infllMK?Pn4huffernHfiO> 



STERILIZATION 



INOCULUM 2 
40LSEEDFERM. 

30* C. 00600-20-30 
pH 3 to 4 at end 



S600 L Media* (totti voiume after sterilization) 



AU Processing ni Room Temp. Unless Other wise Noted 
28 HR TOTAL 

Assays: OD600. non-host contamination 
16 HR TOTAL 

OFF-GAS ^ 



Assays: OD600.pH 



32 L 



STERILIZATION (adj. Media cone for steri water) 
19.6 L PTM4**: 9.5 L 0.635 M ZnS04*7H20 



640 kg 28%NH40H 

8.3 L KFO 880 ANTIFOAM & fed <2t 0.3 mi/min <^F 



500 kffjSOy. GLYCEROL f^D- 



500 L MEtOH Ramo <fNDUCE^ H to 45 L/hr^ 



3000 L MEtOH Soak (45 L/hr^ 



1 500 GAL LIOUID OXYGEN 



PRODUCTION 
FERMENTER IO,OOOL 
lOpsig Back Pres. 

30*C.OD600>400 

DO 30% 
pH 5upto6@GFB 
WET CELL DENSITY 
40%(VA0 



Harvest @ 10 C (<1 hr to cool). 0.06 wm atr,DO^)fi; 
agiiaiton, MEtOHJ^H -On until 10 C then off 

40000 L USP WATER(4 to I dilution ) 



"Media 

CaSO4*2H2O0.93g/L 
1C2S04 182 g/L 
MgS04*7H20 14.9 g/L 
KOH4.13g/L 
H3P04 26.7 mlA. 
Glycerol 40ri1/L 

••PTM4 

CuS04*5H20 2 g/L 
Nat 0.08 g/L 
MnS04«H20 3g/L 
Na2Mo04*2H20 OJl g/L 
H3B03 0.02 g/L 
Coa2*6H2O0Jga. 
ZnCQ IgfL 
FeS04*7H2022g/L 
d-Biotin 02 g/L 
H2S04 I ml/L 



OFF-GAS 



34 HR GLYCEROL BATCH 

end w/shaip DO spike 
6 HR GLYCEROL FED (GF) 
20 HR METHANOL RAMP 
^82 HR METHANOL SOAIC 
142 HR TOTAL 



,pH4)on-Host 
1200 gm 

» 25inS/cm 



Assay: OD.WCW, 
Titer 0.12 g/L" 
10000 L BROTH Harvesc 
4000 L WET CELL MASS 



Diluted cond - S mS/cm ( Must be < 7 mS/cm) 



Sl cex-hplc 



BTU: 
CENTF 
100 


>C-510 

LIFUGE 

LPM 






HARVEST 
TANK 
T-IO C 



5000 L CELL SLURRY 



7 HR TOTAL 



80% SOLIDS (VAO 



43000 L UGHT PHASE TOTAL <0.5% VA/ 
85 LPM 

<ISO L WET CELL MASS 



45000 L UGHT PHASE TOTAL 
<I50 L WET CELL MASS 



DEPTH FILTRATION 



Ass«y:CEX-HPLC 



43000L Yield «90H(1 100 gm> 



FIGURE 3A 
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ADDITIONS 



PROCESS BLOCK FLOW DIAGRAM 
for Ccntrifngc Praccn 

PRODUCT FLOW WASTE STREAMS DURATION 



CMF PRODUCTION 

800 . 1000 L 4: 1 dilution WW t« Po«l 



CMF PRODUCTION 



V 1000.12S0L 



720 L 0.5 M NaOH (4 GAQSANTTTZE mOLD?^ 



900 L Wn flush to <l mS/cm (SCV) 



540 L 2 M NaCi f 3 OnCHARGE 



630 L 20 mM Tris, SO mM NaCl oH 7.6 EQUILIBRATE 
LOAD dilute to < S mS/cm 



630 L 20 mM Tris. 50 mM NaCI dH 7.6(3.5 CV\ WASH 



1 80 L 2 M NaCl OCV^ REGEN 



720 L 0.5 N NaOH (4 CV1 CLEAN f 1^2 Hr HOLD^ 



900 L 0. 1 N NaQH « CV\ STORE 



Run colunms in 
Theo direct Q 



ftum Sanitize tfani Wash. 



LOAD (Load A Wash from O) 



600 L 20 mM Tris. 50 mM NaCI oH 7.6 (5 CV^WASH 



600 L 80% 20 mM Tris. 50 mM NaCl oH 7.6 20% 66 my 



Na2P04. 1 7 mM Citric Acid. 250 mM NaCi dH 6.3 WA^ 



720L66mMNa2PO4. 17 mM citric acid, 
250 M NaCl oH 6 3 f 6 CV^ELUTE 



360L2MNaCU3C>AREGEN 



Dilcci clean sioie to ooliimns in tandem 



O ION EXCH. 
COLUMN <0L 
Product Floiv* Tbrn 

60 cm DIAMETER 
21 cm HEIGHT 
4SpsigMax. 

300cin/hr<l4Uima) 

or leu 
Adjust flow to maiuatn 
below i.5 bar 



SP ION EXCR - 
COLUMN 120 L 

80 cm DIAMETER 
24 cm HEIGHT 
43 psigMax. 

Phannacia Rctp 
Capacity * 8 g/L resin 
300 cm/hr (25 L/mtol 
or less (Uimicd by 60 cm 




100 L 0.5 N NaOH SANITIZE (Hold 1 -2 hrs> 



200 LWFI Flush cond< lOuS/cin 



100 L l7niM Critic acid, 66mM Na2P04. 
59mM NaCl pH 6.2 EOUIL 



700 L I7niM Critie acid. 66mM Na2P04. 

59mM NaCl oH 6.2 (7 VonPIAFILTRATlQN 



100 L 0.5 N NaOH CLEAN (K2 Hr Hf^i m 



200 L wn Flush 



100 LOIN NaQH STOttF 



Cuncmly Membcanet aie only single use. 



12 Hr 



1 SOL USED BUFFER 



Note: Start loading SP at UV 5% 
SP load will be during Load and 



above base & end >5% above base 



8500 L USED BUFFER 
& PASS THROUGH 



Assay: A280XAL. DNA threshold. CEX-HPLC 



Pool: 480-600 L (start at UV 5% above 
Yield: 93% (870 gm) 



base & etid >5% above base) 



CONCENTRATION/ 
DIAF1LTRAT10N 
200 SO FT 
Pan Fittrou Cassette 3000 
MW CUTOFF 
POLYSULFONE 
Model? 
T- 18-20C 
Ream. - l5t7Ltaia 
Pitt- 20-25 psig 
Pons* 13-20^g 

Pp cHU • 0 psig 
TMP* 16-21 psig 
Fha*03L/hrsqft 
CONC.:8-I0i 



ISHr 



2100 L USED BUFFER, 



Assay: A280 
Yield: 95% (820 gm) 



} r Pool : 100 L ax 8 mgM. 



Filtration 0.2 lun 



f Si0fetn9Lpolycazbon8tecaiboysat-70CTeiDpenttne 
Piuified BbUb > 820 gm of Endestaite I 



Note: Existing Fe 



I would yield 350 gm of Endosiatm 



FIGURE 3B 



10/070560 



WO 01/19989 



PCT/USOO/25166 



5/5 



PROCESS BLOCK FLOW DIAGRAM 
for Centrifuge Process 



ADDITIONS 



PRODUCT FLOW 



75QLPW.ter fSCV^FLUSH 



750 L Buffer A* fSCV^EOUIL 



LOAD @ cond » 5 mS/cro 



450 L Buffer A> f 3 CV^ WASH#1 (to baseline^ 



450 L Buffer A* ^ 80 mM NaO (3 CV\ WASH#2 



4S0 L lOmM Tri» oH 7.4 H CV^ WASH 



600 L lOmM Tris. 300 mM NaCI oH 7.4 M CV^Em^-g 



450 L O S N NaOH (3 CV> CLEAN ( 0.5 Hr HOLDl 



4S0 L Pwatcr f 3 CVS FLUSH 



4?OL0.1NNffQHf3CY)STPKE 



WASTE STREAMS DURATION 



SP FF 
COLUMN ISO L 

1.40 M DIAMETER 
10 CM HEIGHT 
4SpsigMw. 

Phsnnacu Restn 
Capaciiy * 8 g/L resia 
23Scni/hr(60L/aua> 

or less 
Back Pies -20>2S9si8 



«Bulfer A: 6.6 mM Na2P04 dibuic. 
l.7mM Cstxic add pH 6 J 



400"4S0 L r4.S M NaOl (I to I dilution > 



Fhish 360 L Water 



Eouilibition 360 L Buffer A* 



Load 900 L Diluted SP Pool 



EjutOT^y^ Buffer B' 



i360LWater 



Stonge360 L [0.1 M NaOH] 

**Btiflin' A: 6.6 mM Na2P04 dibnic 
1 .7mM Citric acid 2J M NaQ pH 6.2 

'••Buffer B: 6.6 mM Na2P04 dibasic, 
1 .7iiiM Ciuic acid OJi mM NaO pH 7.6 



AU Froccssiiig is at Room Temp. Unless Othcrwftsa Noted 



ISHr 



50.000 L USED BUFFER 



& PASS THROUGH 



Assay. UV scan. CEX-HPLC, LAL 
Yield: 93% (1000 gm) 
400 ^SOL (2.5-3 CV) 
Protein solubility <2iiigM 



^ ^ Load cofldiBtiviiy ^ undefined 



HIC 
Phenyl 6S0M 
COLUMN 120 L 

1.0 M DIAMETER 
IScm HEIGHT 

\ 

TosoHaaa Resin 
Capacity • ? g^cesta 
2S0cm/hr(33Uniia) 



8?Hrnottnlcd ISbrhoU 



2500 L USED BUFFER 



& PASS THROUGH 



Assay: A280. CEX-HPLC. LAL, Bioburdea 
Yield: 93% (930 gm assumed) 
Pool: 1 20-240 L (start at UV - 0 JAU & end 0.2 AU) 



FIGURE 3C 



